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MM-11649 Let p be real with p > 1. Let (x0, x1, . . . ) be a
sequence of non-negative real numbers. Prove that
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MM-11650 Evaluate∫ ∞
x=0

∫ ∞
y=x

e−(x−y)2 sin2(x2 + y2)
x2 − y2

(x2 + y2)2 dy dx.

MM-11651 Show that the equation⌊n+ 1
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holds for every nonnegative integer n if and only if φ =
(1 +

√
5)/2.

∗Solutions should be submitted by 31 October



MM-11652 For a, b, c, d ∈ R, and for non-negative integers
i, j and n, let

tij =
i∑

s=0

(
n− i
j − s

)(
i

s

)
an−i−j+sbj−sci−sds.

Let T (a, b, c, d, n) be the (n + 1)-by-(n + 1) matrix with
(i, j)-entry given by tij for i, j ∈ {0, . . . , n}. Show that

detT (a, b, c, d, n) = (ad− bc)n(n+1)/2.

MM-11663 Determine all entire functions f that satisfy, for all
complex s and t, the functional equation

f(s+ t) =
n−1∑
k=1

f (n−1−k)(s)f (k)(t),

Here, f (m) denotes the mth derivative of f .

MM-11664 Let Cl denote the Clausen function, given by Cl(θ) =∑∞
n=1 sin(nθ)/n2. Let ζ denote the Riemann zeta function.

1. Show that∫ 2π

y=0

∫ 2π

y=0
log(3+2 cosx+2 cos y+2 cos(x−y) dx dy = 8πCl(π/3).

2. Show that∫ π

y=0

∫ π

y=0
log(3+2 cosx+2 cos y+2 cos(x−y) dx dy =

28

3
ζ(3).

MM-11665 LetABCD be a convex quadrilateral, and let α, β, γ and δ
be the radian measures of anglesDAB,ABC,BCD and CDA,
respectively. Suppose α + β > π and α + δ > π, and let
η = α+ β − π and φ = α+ δ − π. Let a, b, c, d, e, f be real
numbers with ac = bd = ef . Show that if abc > 0, then

a cosα+b cos β+c cos γ+d cos δ+e cos η+f cosφ ≤ be

2a
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2b
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de

2c
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af

2d
,

while for abc < 0 the inequality is reversed.


